INTRODUCTION
The United States has 269 Indian reservations, located in 27 States, with a total area of more than 52 million acres (Newspaper Enterprise Association, Inc., 1984) . Arizona has almost 20 million acres of Indian lands and New Mexico has more than 7 million acres. Montana and South Dakota each have more than 5 million acres, and Nevada, Utah, Washington, and Wyoming each contain between 1 million and 3 million acres. The 19 remaining States contain less than 1 million acres each. Total Indian population living on or adjacent to the reservations was about 760,000 in 1983 ( fig. 1 ).
In many areas, water rights for Indian tribes have been reserved by the Federal Government but have not yet been quantified. In some places, litigation in this regard is underway or has resulted in settlements with Indian tribes. In other places, all the water available has been appropriated. Some States do not recognize Federally reserved Indian water rights and are opposed to efforts to quantify and claim them. The Bureau of Indian Affairs (BIA), working with the Department of the Interior Solicitor's Office and the U.S. Department of Justice, has responsibility for these issues. 
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as of 1983, by State, ise Association, Inc., 1984, Some tribes assert that all water on reservation lands is theirs thus, they reason, there is no need to proceed with quantification. In New Mexico, for example, trespass suits have been initiated, holding that all water originally belonged to Indian tribes and that interlopers have usurped these previously established rights. Typically, the tribes are concerned as much about the degradation of natural water quality as they are about the distribution and availability of water in time and place.
In response to the perceived need to find a more efficient way to address the explosive growth in conflicts involving Indian water rights, the BIA has prepared a 10-year plan for the review of Indian water claims (Bureau of Indian Affairs, 1980) . The plan includes technical criteria for the assessment of tribal water resources and future water requirements. The primary purposes are to prepare tribes for negotiated water claim settlements, to forestall further erosion of Indian water rights, and to produce information for tribes to use in planning, development, or litigation. The objectives of this plan are: "(1) to conduct technical studies on Indian reservations for the purpose of assisting tribes in obtaining favorable negotiated water rights settlements and providing comprehensive guides for the orderly development of water resources; and (2) to assist Indians in conserving, developing, and using their water resources with particular reference to water resource problems and uses of a special nature."
The U.S. Geological Survey (USGS) has participated in planning and deliberations with representatives of the Solicitor's Office and the Justice Department, as well as with representatives of BIA and the Indian tribes. In accordance with its mission responsibilities, the USGS collects and interprets hydrologic data to provide information to answer water-resources questions such as: The USGS also has available a large and growing body of hydrologic data and information that relate to water-resources conditions contiguous to, or near, Indian lands. Support is furnished by various elements in the USGS Federal Program, other State and local agencies through their participation in the Cooperative Program, and by reimbursements from other Federal agencies. Figure 2 shows the dollar amounts and sources of USGS funding for water-resources 1985. The total from all sources is almost total funding for USGS hydrologic investi^ Indian lands has ranged from about $1.0 to one-third of the funding typically has been has been derived from the USGS Cooperative one-third from tribes and one-third from FY 1984, USGS field personnel identified a million in additional hydrologic data-col activities that could be undertaken to assi evaluations. Thus, it is evident that a rel this area still remains. Since the early 1970's, there has been increasing focus on the need of the tribes for hydrologic information to be used in litigation and negotiation. As a result, it has been necess.ary for the USGS and BIA to work out an understanding as to the types of assistance to be provided by USGS and the terms under which resulting information might be held as privileged and confidential. In this regard an interagency agreement was approved by both Bureaus in early 1982, and expropriate guidance was issued by USGS to its field offices on May 5, 1982. Of principal importance is the stipulation that, although all data collectec by the Survey will be made available to prospective users, analyses and interpretive reports will be provided to BIA for a maximum of 90 days prior to seeking approval for publication from the USGS Director. Some reports that will be used in litigation, as mutually determined prior to preparation, will not be released by USGS until they have been released to the presiding Court. Various stipulations of the interagency agreement have been extended on occasion to work carried out by USGS directly with Indian tribes under the Cooperative Program.
The role of the USGS as an objective third party has been and is being maintained. At times, the USGS position that all hydrologic data and, after compliance with the terms of the intera(gency agreement, all interpretive reports are properly part of the public domain, leads some tribes to contract with the private sector for water-resources investigations. Contracting can provide the information to be held confidential as they see fit.
tribe with sole custody of REPRESENTATIVE HYDROLOGIC ACTIVITIES, FISCAL YEARS 1973-85 The USGS has completed and continues to carry out hydrologic data collection and investigations for many Indian tribes in the western United States as well as in Florida, Minnesota, New York, and Wisconsin. Table 1 lists more than 100 reservations, tribes, and bands for which work was underway at various times in fiscal years 1973-85. Much of this effort was carried out through funding from BIA, as well as by cooperative arrangements with individual tribes and bands. Some activities of direct support to Indian water rights were funded by other Federal and reimbursable sources. A wide variety of additional USGS investigative and data-collection activities have produced water-resources information that will be of continuing benefit to the tribes. However, it is not within the scope of this report to attempt to document this type of work. 1973-75 1983-84 1983-84 1973 1975-80, 82-84 1973 1973-84 1973 1978-82 1980 1978-82 1980-84 1982-84 1973-75 1973 1978, 80-84 1973, 79-84 1980-84 1982-84 1973 1973, 75 1975-81, 84 1973-76 1974 1978-80 1973-75 1973-75 1974 1974-81 1975-80 1976-80 1978-81 1978-80 1981-82 1981-82 1983-84 1982 1975-84 1973-75 1973-76 1975 1981-84 1982-84 1980 1982 1974-84 1977-78 1975-77 1973-80 1973 1973 1973 1973 1973-74 1974-75 Some concentrations exceed drinking-water standards. Identification of the source of the contaminants, and examination of management alternatives for their elimination or control, are necessary to prevent further degradation of the shallow ground-water system. The objectives of this investigation are to describe the degree and extent of ground-water contamination, identify major data gaps, and establish a ground-water monitoring network.
MINNESOTA Hydrology of the Fond du Lac and White Earth Indian Reservations:
These investigations are designed as appraisals of the water resources of the two Reservations. The various components of the hydrologic system are being studied to estimate (1) flow characteristics and availability of ground water and surface water, (2) quality of ground water and surface water, (3) current water use, (4) seasonal and annual fluctuations of streamflow, ground-water levels, and water quality, and (5) the annual water budget.
MONTANA Collection of Basic Hydrologic Information --Surface Water, Ground Water, Water Quality
Ground-Water Resources of the Flathead Indian Reservation: The ground-water system has high potential as a source of irrigation water throughout much of the area. As ground-water use increases, water levels will decline and water quality may be degraded. Because ground water is the primary source of domestic water supply in the area, protection of the ground-water system is important. An indepth knowledge of the resource is needed for the formulation of ground-water development plans. The first objective of this investigation is to acquire information on: (1) aquifer properties, (2) ground-water withdrawals, (3) water-level fluctuations, and (4) water-quality variations. The second objective is to develop a conceptual understanding of the ground-water system including: (1) recharge-discharge relationships, (2) areal and vertical distribution of aquifers, (3) patterns of ground-water flow, and (4) hydrogeochemical relationships. The ultimate objective is to develop a hydrologic model of the system capable of simulating the potential effects of various management plans. The Pueblo of Zuni requires ng new supplies, and (3) the effects of new development on existing water supplies. This information is needed to attract new industry and provide for the expansion of communities while preserving present water uses. The objective of this study is to provide a comprehensive analysis of the source, supply, chemical quality, and availability of water from streamflow, springs, and wells on the reservation. The analysis will include an estimate of the effects of developing additional water supplies on the water resources of the Reservation.
Hydrologic Effects of Geothermal Power D evelopment in the Jemez
Mountains: The construction of a geothermal demonstration power plant in a volcanic caldera of the Jemez Mountains, New Mexico, has been considered for several years. The plant acre-feet of geothermal water per year, part of which will be consumed and the remainder returned to the aquife base flow of streams draining the Jemez may divert several thousand Thermal spring flow and the fountains might be adversely affected. The Jemez, Zia, and Santa Ana Pueblo Indians are concerned about possible depletions of water in the Jemez River, which flows across Indian land. This investigation is designed to assess the effects of developing a geothermal aquifer on the quantity and quality of water in streams, springs, and aquifers in areas surrounding the geothermal aquifer.
Water Resources of the Alamo Band Tribal Lands: The Alamo Band is interested in determining their water ri and (or) industrial ventures on tribal 1 ghts for potential agricultural ands. The objective of this study is to collect data that can be used to evaluate available water resources on the reservation.
The Hydrology of the San Andres-Glorieta aquifer system of Permian age, Pueblos of Acoma and Laguna: The Pueblo of Acoma has filed application of intention to explore for ground water for possible future use. Test drilling in the San Andres-Glorieta aquifer system and a study of effects of new ground-water withdrawals on present ground-and surface-water supplies in the basin are planned. Both Pueblos would benefit from having additional ground water available. The objectives of the investigation are to (1) determine the quantity and quality of water in the San Andres-Glorieta aquifer system near and beneath the Acoma and Laguna Pueblo lands and (2) provide hydrologic information for development of ground-water supplies adequate for irrigation and other uses. Information also will be collected to establish the effect of previous and new developments on the water resources of the area. Reservation. This investigation is designed to improve the knowledge of the hydrology of the Warwick aquifer so that it may be determined if the aquifer will sustain proposed irrigation withdrawals.
OREGON Collection of Basic Hydrologic Information --Surface Water
Ground-Water Contribution from the Warm Springs Indian Reservation to the Deschutes River: The Warm Springs Indian Tribe needs to know the total ground-water contribution from the Reservation to the Deschutes River and to the tributary Metolius River so that the Tribe can support its legal claim to that water right. The Tribe and the State of Oregon are particularly anxious to have a technically defensible study that will be accepted by both parties, so that they can reach agreement on the Indian water rights through negotiation rather than litigation. The objectives of this study are to (1) estimate the ground-water contribution to the Deschutes River from aquifers on both sides of the reach of river that bounds the Warm Springs Indian Reservation; and (2) determine whether a viable technique can be developed to estimate only the ground-water contribution from the side of the river that includes the Reservation. If such a technique can be developed, and more intensive data are required, a plan for a full-scale study will be prepared. Reclamation to conduct a feasibility study to study structural and nonstructural solutions to the problems of inadequate water supply. The Bureau of Reclamation has identified 5 elements in their work plan for technical review or participation b> the U.S. Geological Survey:
(1) develop a Yakima River monthly operations-planning model, (2) define and schedule the water-flow requirements for irrigation, municipal supply, and fish propagation, (3) evaluate the structural and nonstructural alternative measures that may be applied to conserve the available surface water, (4) formulate preliminary water-enhancement plans that are logical combinations of storage reservoirs, distribution systems and conservation measures, and (5) perform detailed monthly operations studies for selected water-enhancement plans and conduct a final monthly operations study.
Water Resources of the Lower Puyallup River Basin: This investigation is designed to determine the discharge characteristics of the Puyallup River and its tributaries within the boundary of the Puyallup Indian Reservation, and to determine the significant inputs that affect the discharge characteristics and quality. Specific objectives are to (1) define the availability and quality of ground water in the Puyallup River Valley, (2) define the relation between the Puyallup River and ground-water system and, (3) evaluate the short-term yields of aquifers in areas adjacent to the valley, to the extent available data allow.
Stillaguamish River Basin Instream Flow and Water Quality: A technique has been developed by the Instream-Flow Service Group (IFG) of the U.S. Fish and Wildlife Service to monitor and document physical habitat conditions. The Stillaguamish Tribe has requested that the USGS gather the required data for the IFG analysis and apply the IFG model to the Stillaguamish River. In addition, the USGS will collect and analyze baseline data to characterize the chemical quality of surface-water resources.
20 Major uncertainties, at present, are (1) the exact flood capacities of the three rivers, and (2) whether or not the application of certain remedies for flooding would be detrimental to fish production. The USGS is participating in studies to address these uncertainties and determine for the Lower Puyallup, White and Carbon Rivers: (1) the present channel flood capacity and whether it is changing, (2) the effect of bank vegetation and sediment deposition on channel flood capacity, and (3) the effect on fish habitat of altering bank vegetation or streambed elevation and composition. In addition to reporting work accomplishments tribes, the USGS disseminates water data and through reports, maps, computerized informal public releases. Hydrologic data are contained reports published for each State, and interpr is published in a wide variety of media. Many in USGS catalogs of publications, and informati elsewhere can be furnished by the USGS offices Information collected from hydrologic-data sites also is stored in the USGS National Water Data Storage and Retrieval System (WATSTORE), and is available on request. These data can be ret» to BIA and cooperating the results of investigations on services, and other forms of in an annual series of 'etive and analytical material of these reports are listed ion on other reports published listed in the appendix.
ieved in machine-readable form or as computer-printed tables or graphs, statistical analyses, and digital plots. In addition, the National Water Data Exchange (NAWDEX) is a confederation of Federal and non-Federal water-oriented organizations working together to improve access to water data. The offices listed in the appendix can provide local assistance in obtaining data from WATSTORE and in identifying other sources of information through NAWDEX.
The "Selected References" section of tlr publications that relate to Indian water rights. Report titles were obtained from the Water Resources Scientific which is a national program for acquisition, s report lists a variety of Information Center (WRSIC), indexing, and abstracting of scientific and technical literature in the witer-resources field, and for dissemination of information about this literature. The computerized WRSIC file comprises about 167,000 abstracts and i<; used as the authoritative United States bibliographic data base on water resources. Work has begun to increase the comprehensiveness of the literature covered by WRSIC, particularly of non-Department of the Interi0r, government-sponsored or produced reports.
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SUMMARY
The U.S. Geological Survey has for many years provided hydrologic information to assist Indian tribes, the Bureau of Indian Affairs, the Interior Solicitor's Office, and the Department of Justice in the quantification of Indian water rights. The USGS collects and interprets water-resources and related data on a reimbursable basis with the Bureau of Indian Affairs and by use of the Federal-State Cooperative Program with Indian tribes. During the past 5 years, total expenditures for USGS efforts in this regard have ranged from $1.0 million to $1.6 million annually.
The U.S. Geological Survey and the Bureau of Indian Affairs in 1982 entered into an interagency agreement that outlines the types of assistance to be provided by the USGS on Indian water-rights issues. The agreement also describes the procedures by which some information may be held as privileged and confidential until it has been released by the United States to the court. In all of its activities relating to Indian water rights, the USGS maintains its role as an objective third party. In addition, the USGS position is that, after compliance with the terms of the interagency agreement, all interpretive reports are properly a part of the public domain.
The hydrologic-information base of the USGS has been a valuable tool in the quantification of Indian water rights. Information collected from hydrologic-data sites are stored in the USGS National Water Data Storage and Retrieval System (WATSTORE) and are available on request. The National Water Data Exchange (NAWDEX), which is a confederation of Federal and non-Federal water-oriented organizations working to exchange water data, provides a means for identification and distribution of water data that can be useful in Indian water-rights activities. The Water Resources Scientific Information Center (WRSIC), which is a national program for acquisition, indexing, and abstracting of scientific and technical literature in water resources, is another valuable source of hydrologic information related to Indian water rights. 
